Inhibition of insulin signaling by oxidized low density lipoprotein. Protective effect of the antioxidant Vitamin E.
Oxidative stress is involved in several pathological conditions, including diabetes. Reactive oxygen species (ROS) have been demonstrated to act as second messengers for several hormones and cytokines, including insulin (INS). The effect of Cu(2+)-oxidized LDL (CuLDL) on INS-induced generation of ROS and on INS signaling was investigated on cultured human fibroblasts. Intracellular ROS generation was observed either in CuLDL- or in INS-treated cells. Moreover, CuLDL and INS had an additive effect on ROS formation in human fibroblasts. CuLDL by itself increased the phosphorylation of ERK without affecting the PKB/Akt phosphorylation. CuLDL also stimulated the DNA binding activities of the transcription factors AP1 and NFkappaB. However, CuLDL dose-dependently prevented the INS-signaling pathway, by inhibiting the INS-induced phosphorylation of the signaling kinases ERK and PKB/Akt and the INS-induced activation of the transcription factors AP1 and NFkappaB. Finally, the lipophilic antioxidant Vitamin E (Vit E) partially restored all the studied signaling events initiated by INS and impaired after pretreatment with CuLDL. These studies demonstrate that the oxidative stress generated by CuLDL has a negative effect on the INS-signaling pathway, independently of the INS-induced generation of ROS. Thus, oxidized LDL might be involved not only in atherosclerosis, as it is commonly admitted, but also in the INS-resistance observed in type 2 diabetes mellitus.